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REPL'  TO 
attest  I  ON 


NEDED 


OF  : 


Honorable  Wllliani  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  Is  a  copy  of  the  Mystic  Reservoir-South  Dam  (CT-00613)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is 
Included  at  the  beginning  of  the  report.  I  have  approved  the  report 
and  support  the  findings  and  recommendations  described  in  Section  7  and 
ask  that  you  keep  me  Informed  of  the  actions  taken  to  Implement  them. 
This  follow-up  action  Is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 
Connect Icut-Amerlcan  Water  Company,  P.O.,  P.O.  Box  219,  Mystic, 
Connecticut  06355. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  In  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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NATIONAL  DAM  INSPECTION  REPORT 


PHASE  1  INSPECTION  REPORT 


IDENTIFICATION  NO: 
NAME  OF  DAM: 

COUNTY  AND  STATE: 


STREAM: 

DATE  OF  INSPECTION: 


Brief  Assessment 


CT  00613 

Mystic  Reservoir  South  Dam 

New  London  County, 
Connecticut 

Copps  Brook 

19  November  1980 


Mystic  Reservoir  South  dam  is  a  500  foot  long  combination  earthfill 
and  concrete  gravity  structure.  The  earthfill  section  is  200 
feet  long,  has  a  varying  cross  section,  contains  a  concrete  core 
wall,  and  has  a  crest  width  of  7  feet.  The  concrete  gravity 
section  is  300  feet  long,  has  a  varied  cross  section  and  contains 
the  spillway.  The  spillway  is  made  up  of  the  main  spillway  and 
the  emergency  spillway.  The  main  spillway  is  50  feet  long,  has  a 
crest  elevation  of  44.0  NGVD  with  1  foot  high  flashboards,  and  is 
an  ogee  weir.  The  emergency  spillway  is  also  an  ogee  weir,  is  75 
feet  long,  and  has  a  crest  elevation  45.0  NGVD.  The  maximum 
height  of  the  dam  is  34  feet  at  the  low  level  outlet.  The  low 
level  outlet  is  a  24  inch  diameter  cast  iron  pipe  controlled  by 
a  manually  operated  gate  valve.  The  dam  has  a  maximum  impoundment 
capacity  of  350  acre- feet  at  the  top  of  dam  elevation  of  48.0  NGVD 
and  is  used  for  water  supply.  The  water  treatment  facility  is 
located  at  the  toe  of  the  dam. 

The  dam  is  classified  as  SMALL  in  size  and  a  HIGH  hazard  struc¬ 
ture  in  accordance  with  recommended  guidelines  established  by 
the  Corps  of  Engineers.  Based  on  the  size  and  hazard  classifica¬ 
tions,  the  adopted  test  flood  for  this  structure  is  equal  to  one- 
half  the  Probable  Maximum  Flood  (PMF)  which  is  estimated  to  be 
563  GSM,  or  3,600  CFS ,  from  the  6.4  square  mile  drainage  basin. 

This  test  flood  has  a  routed  outflow  discharge  equal  to  3,485  CFS 
and  would  overtop  the  dam  by  0 . 2  feet.  The  maximum  spillway 
capacity  is  equal  to  3,080  CFS  which  represents  867o  of  the  test 
flood  outflow. 

Based  on  a  visual  inspection  at  the  site,  the  dam  is  considered 
to  be  in  FAIR  condition.  However,  these  are  several  areas  of 
concern  which  must  be  corrected  to  assure  the  long-term  performance 
of  this  dam.  It  is  recommended  that  the  owner  engage  the  services 
of  a  registered  engineer  experienced  in  the  design  of  dams  to 
accomplish  the  following: 


1.  Perform  a  detailed  hydrologic/hydraulic  investigation  to 
assess  further  the  need  for  and  the  means  to  increase  project 
discharge  capacity  and  the  ability  of  the  dam  to  withstand 
overtopping. 

2.  Recommend  methods  to  rehabilitate  the  low  level  outlet  to 
provide  a  means  to  draw  down  the  reservoir  for  emergencies  or 
for  maintenance. 

3.  Investigate  seepage  into  the  well  at  the  downstream  toe  of 
the  embankment,  at  the  toe  of  the  spillway,  and  at  concrete 
gravity  section  at  Station  3+04. 

4.  Investigate  the  cause  of  the  depression  located  on  the  down¬ 
stream  slope  of  the  embankment  at  Station  1+30  and  its  rela¬ 
tionship  to  the  seepage  into  the  well., 

/  ■ 

5.  Investigate  and  evaluate  cracks  and  spalling  of  concrete  on 
the  intake  structure,  spillway  toe  and  downstream  face  of  the 
gravity  section. 

These  and  other  recommendations  and  remedial  measures  as  described 

in  Section  7  should  be  implemented  by  the  owner  within  one  year 

after  receipt  of  this  Phase  1  Inspection  Report. 


NEW  ENGLAND  ENGINEERING,  INC. 


BY; 

David  A.  Sluter ,  W.  E . 
President 
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This  Phase  I  Inspection  Report  on  Mystic  Reservoir-South  Dam  (CT-00613) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recomjnended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CAP1«'EY  M.  TERZIAN,  IIEMBER 
Design  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
1  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  DC  20314. 

The  purpose  of  a  Phase  1  Investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  1  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  the  data  avail¬ 
able  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incor¬ 
rect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  1  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonable  possible  storm  runoff) ,  or  fractions  thereof. 

Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition,  and  the  downstream  damage 
potential. 

The  Phase  1  Investigation  does  not  include  an  assessment 
of  the  need  for  fences,  gates,  no- trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be 
needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the 
project  for  compliance  with  OSHA  rules  and  regulations  is  also 
excluded. 


X 


TABLE  OF  CONTENTS 


Section  Page 


LETTER  OF  TRANSMITTAL 
BRIEF  ASSESSMENT 
REVIEW  BOARD  PAGE 

PREFACE  i 

TABLE  OF  CONTENTS  ii 

OVERVIEW  PHOTO 
LOCATION  MAP 

REPORT 

1.  PROJECT  INFORMATION  1-1 

1.1  General  1-1 

a.  Authority  1-1 

b.  Purpose  of  Inspection  1-1 

1.2  Description  of  Project  1-1 

a.  Location  1-1 

b.  Description  of  the  Dam  &  Appurtenances  1-2 

c.  Size  Classification  1-2 

d.  Hazard  Classification  1-3 

e.  Ownership  1-3 

f.  Operator  1-3 

g.  Purpose  of  the  Dam  1-3 

h.  Design  and  Construction  History  1-3 

i.  Normal  Operational  Procedures  1-4 

1.3  Pertinent  Data  1-4 

a.  Drainage  Area  1-4 

b.  Discharge  at  Damsite  1-4 

c.  Elevations  1-5 

d.  Reservoir  Lengths  1-5 

e.  Storage  1-5 

f.  Reservoir  Surface  Area  1-6 

g.  Dam  1-6 

h.  Diversion  and  Regulating  Tunnels  1-6 

i.  Spillway  1-6 

j.  Regulating  Outlets  1-7 


ii 


Section 


Pa^e 


2.  ENGINEERING  DATA  2-1 

2.1  Design  Data  2-1 

2.2  Construction  Data  2-1 

2.3  Operation  Data  2-1 

2.4  Evaluation  of  Data  2-1 

a.  Availability  2-1 

b.  ridequacy  2-2 

c.  Validity  2-2 

3.  VISUAL  INSPECTION  3-1 

3.1  Findings  3-1 

a.  General  3-1 

b.  Dam  3-1 

c.  Appurtenant  Structures  3-3 

d.  Reservoir  Area  3-4 

e.  Downstream  Channel  3-4 

3.2  Evaluation  3-4 

4.  OPERATIONAL  PROCEDURES 

4.1  Operational  Procedures  4-1 

a.  General  4-1 

b.  Description  of  any  Warning  System  in 

Effect  ^-1 

4.2  Maintenance  Procedures 

a.  General  ^“1 

b.  Operating  Facilities  ^-1 

4.3  Evaluation  ^"1 

5.  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES  5-1 

5.1  General  5-1 

5.2  Design  Data  5-1 

5.3  Experience  Data  5-1 

3.4  Test  Flood  Analysis  5-1 

5.5  Dam  Failure  Analysis 

iii 


Section  Page 

6.  EVALUATION  OF  STRUCTURAL  STABILITY  6-1 

6.1  Visual  Observations  6-1 

6.2  Design  6e  Construction  Data  6-1 

6.3  Post-Construction  Changes  6-1 

6.4  Seismic  Stability  6-2 

7.  ASSESSIIENT  RECOMMENDATION  &  REMEDIAL  MEASURES  7-1 

7.1  Dam  Assessment  7-1 

a.  Condition  7-1 

b.  Adequacy  of  Information  7-1 

c.  Urgency  7-1 

7.2  Recommendations  7-1 

7.3  Remedial  Measures  7-2 

a.  Operation  6<  Maintenance  Procedures  7-2 

7.4  Alternatives  7-2 


IV 


APPENDICES 


APPENDIX  A 

APPENDIX  B 

APPENDIX  C 

APPENDIX  D 

APPENDIX  E 


INSPECTION  CHECKLIST 

ENGINEERING  DATA 

PHOTOGRAPHS 

HYDROLOGIC  &  HYDRAULIC 
COMPUTATIONS 

INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 


V 


LOCATION  PLAN 


:iYSTIC  RESERVOIR  -  SOUTH  DAM 
Scale:  1”  =  2.0  miles 


PLATE  NO.  1 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  1  -  INSPECTION  PROGRAM 
MYSTIC  RESERVOIR  SOUTH  DAiM 
SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 


a. 


Authority .  Public  Law  92-367,  August  8,  1972,  autho¬ 
rized  the  Secretary  of  the  Army  through  the  Corps  of 
Engineers  to  initiate  a  national  program  of  dam  inspec¬ 
tion  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of 
dams  within  the  New  England  Region.  New  England 
Engineering,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Connecticut.  Authorization  and  notice  to 
proceed  was  issued  to  New  England  Engineering,  Inc. 
under  a  letter  from  William  E.  Hodgson,  Jr. ,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33- 81- C-0007  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 


Purpose  of  Inspection. 


1.  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 


2.  Encourage  and  assist  the  State  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal 
dams . 


3.  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 


1.2  Description  of  the  Project 


a.  Location.  Mystic  Reservoir  South  Dam  is  located  in 
Stonington,  New  London  County,  Connecticut  on  Copps 
Brook  approximately  4,000  feet  north  of  the  mouth  of  the 
brook  at  Quiambog  Cove.  Coordinates  of  the  dam  are 
approximately  41  degrees,  21.9'  North  Latitude,  and  72 
degrees,  56.1'  West  Longitude  as  shown  on  the  Mystic 
uses  Quadrangle  Sheet.  The  dam  impounds  water  from 
Copps  Brook  which  drains  a  6.4  square  mile  watershed  of 
rolling,  wooded  terrain.  The  axis  of  the  reservoir  is 
oriented  in  a  North-South  direction  with  the  dam  at  the 
southern  extremity  of  the  reservoir. 
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Description  of  Dam  and  Appurtenances.  Mystic  Reservoir 
South  Dam  is  approximately  500  feet  long  including  the 
spillway  with  a  maximxam  height  of  34  feet.  The  dam  is 
a  combination  concrete  gravity  and  earthfill  structure 
founded  on  bedrock.  The  gravity  section  has  vertical 
upstream  and  downstream  faces,  is  300  feet  long,  and 
includes  a  125  foot  long  concrete  ogee  spillway.  The 
spillway  is  divided  into  two  sections  with  the  main 
spillway  having  a  length  of  50  feet  and  a  crest  elevation 
of  44.0  NGVD  which  is  one  foot  lower  than  the  emergency 
spillway.  One  foot  high  flashboards  are  used  on  the 
main  spillway  to  maintain  a  uniform  crest  elevation  of 
45.0  NGVD.  The  emergency  spillway  is  75  feet  long.  The 
earthfill  section  of  the  dam  is  200  feet  long  and  contains 
a  concrete  core  wall  which  extends  from  the  crest  to 
bedrock  below.  The  earthfill  section  is  divided  into 
two  segments.  The  first  segment  extends  from  station 
0+00  (18  feet  left  of  the  left  abutment)  to  station  1+10 
and  has  an  upstream  slope  of  2.5:1  and  a  downstream 
slope  of  2:1.  The  core  wall  for  this  segment  is  a  dia¬ 
phragm  type  and  is  1  foot  thick.  The  second  segment  of 
the  earthfill  section  extends  from  1+10  to  2+00  and  has 
earthfill  on  the  downstream  side  with  a  slope  of  2:1. 

The  core  wall  for  this  segment  is  a  concrete  gravity 
type  and  has  a  5  foot  top  width,  a  vertical  upstream 
face  and  a  1:5  downstream  face. 

The  raw  water  intake  structure  and  low  level  outlet  are 
located  near  the  centerline  of  the  dam.  Manually 
operated  gates  at  this  intake/outlet  structure  control 
the  flow  to  the  water  treatment  facility  as  well  as 
the  flow  through  the  low  level  outlet.  The  low  level 
outlet  consists  of  a  24  inch  diameter  cast  iron  pipe 
which  discharges  into  the  former  pumping  station  wet 
well  in  the  wheelhouse  at  the  toe  of  the  dam.  A  six 
foot  wide  by  3  foot  high  rectangular  tailrace  carries 
the  flow  from  the  outlet  to  Copps  Brook  at  the  south 
side  of  Jerry  Browne  Road  approximately  200  feet  down¬ 
stream  of  the  dam. 

Size  Classification.  This  dam  has  an  impoundment  capa- 
city  of  350  Ac-Ft  at  the  top  of  the  dam  (elevation 
48.0  NGVD)  and  a  maximum  height  of  34  feet.  In  accor¬ 
dance  with  the  guidelines  established  by  the  Corps  of 
Engineers,  this  dam  is  classified  as  SMALL  in  size 
based  on  its  height  and  impoundment  capacity.  Corps 
of  Engineers  guidelines  specify  that  dams  with  impound¬ 
ment  capacities  less  than  1,000  Ac-Ft  and  greater  than 
or  equal  to  50  Ac-Ft  or  a  height  of  less  than  40  feet 
and  greater  than  or  equal  to  25  feet  be  classified  as 
SMALL  in  size. 
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d. 


Hazard  Classification.  This  dam  is  classified  a  HIGH 
hazard  potential  because  its  failure  could  result  in  a 
loss  of  more  than  a  few  lives  and  inundation  of  the 
water  treatment  facility  and  wheelhouse  at  the  toe  of 
the  dam.  It  is  estimated  that  a  dam  failure  discharge 
of  14,500  CFS  could  produce  a  depth  of  flooding  of  12- 
15  feet  in  the  wheelhouse  and  4-6  feet  in  the  water  treat¬ 
ment  facility.  The  dam  failure  discharge  was  computed 
assuming  the  water  level  in  the  reservoir  to  be  equal 
to  the  top  of  dam  elevation  of  48.0  NGVD  at  the  time 
of  failure.  There  would  be  no  inundation  of  the  wheel- 
house  on  the  water  treatment  facility  at  the  prefailure 
discharge  of  2,600  CFS  (with  the  outlet  open).  In 
addition,  four  bridges  located  downstream  of  the  dam 
would  be  subject  to  damage  from  flooding  as  a  result 
of  a  dam  failure. 

e.  Ownership .  The  dam  is  presently  owned  by  the  Connec- 
ticut-American  Water  Company,  P.  0.  Box  219,  Mystic, 
Connecticut . 

f.  Operator .  The  dam  and  gates  are  operated  by  the 
Connecticut-American  Water  Company:  Mr.  David  Kanke , 
District  Manager,  Connecticut-American  Water  Company, 

P.  0.  Box  219,  Mystic,  Connecticut  06355.  Phone 
number  (203)  536-9679. 

g.  Purpose  of  the  Dam.  The  dam  is  used  for  water  supply. 

h.  Design  and  Construction  History.  Mystic  Reservoir 
South  Dam  was  originally  constructed  in  the  late  1800's 
as  a  rubble  masonry  dam  founded  on  bedrock  and  natural 
ground.  In  1929,  the  dam  was  reconstructed,  lengthened 
and  raised  to  increase  impoundment  capacity.  Plan, 
elevation  and  section  drawings  of  the  dam  prepared  by 
Vaughan  Engineers  are  included  in  Appendix  B.  Training 
walls  shown  on  these  plans  at  the  left  and  right  spill¬ 
way  abutments  were  never  constructed.  The  plans  also 
call  for  stone  riprap  on  the  earth  embankment  section 
to  the  crest  of  the  dam.  Riprap  on  the  upstream  face 
extends  only  to  within  3  feet  of  the  crest. 

The  left  side  of  the  new  dam  from  Station  0+18  to  1+10 
consists  of  an  earth  embankment  with  a  concrete  diaphragm 
core  wall  tied  into  bedrock  below  the  crest  and  at  the 
left  abutment.  The  central  part  of  the  dam  from  Station 
1+10  to  2+00  consists  of  a  concrete  gravity  section  with 
an  earth  embankment  on  the  downstream  face,  and  includes 
the  intake/outlet  structure.  The  right  side  of  the  dam 
from  Station  2+00  to  5+20  consists  of  a  concrete  gravity 
section  and  includes  the  spillway.  The  concrete  gravity 
section  from  Station  2+00  to  5+20  is  founded  on  gneiss 
bedrock  that  is  locally  weathered  and  fractured.  The 
original  dam  was  located  between  Station  2+00  and  3+00. 
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i.  Normal  Operating  Procedures.  The  level  of  the  reservoir 
is  not  normally  controlled.  Average  water  demands  of 
1.5  MGD  to  3.5  MGD  are  diverted  to  the  water  treatment 
facility  and  the  excess  is  allowed  to  flow  over  the 
spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  Mystic  Reservoir  South  Dam  drainage 
basin  is  rectangular  in  shape  with  an  average  length 
of  approximately  4.5  miles,  a  width  of  1.5  miles  and 
a  total  drainage  area  of  6.4  square  miles  (See  Appendix 
D  for  the  basin  map) .  Approximately  10  percent  of  the 
basin  is  man-made  or  natural  storage.  The  topography 
consists  of  rolling  terrain  with  elevations  ranging 
from  a  high  of  310  feet  to  45  feet  at  the  spillway 
crest.  Basin  slopes  are  considered  moderate. 


b.  Discharge  at  Damsite.  There  are  no  discharge  records 
available  for  this  dam.  Calculated  discharge  data  for 
the  dam  is  listed  below. 


1 .  Outlet  Works 

Conduit  &.  Size 


Discharge  Capacity 
with  reservoir  at 
spillway  crest  eleva¬ 
tion  =  44.0 

Discharge  Capacity 
with  reservoir  at  top 
of  dam  elevation  = 

48.0 

Discharge  Capacity  at 
test  flood  elevation  = 
48.2 

2.  Maximum  knox^m  flood  at 
damsite 

3.  Ungated  spillway  capa¬ 
city  at  top  of  dam 

4.  Ungated  spillway  capa¬ 
city  at  test  flood  ele¬ 
vation 

5.  Gated  spillway  capacity 
at  normal  pool  eleva¬ 
tion 

6.  Gated  spillway  capacity 
at  test  flood  elevation 


24  inch  diameter  cast  iron 
pipe.  Invert  =  22.9  feet 
NGVD. 

70  CFS 

75  CFS 

75  CFS 

Unknown 
3,080  CFS 

3,350  CFS 

N/A 

N/A 
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7. 


Total  spillway  capacity 

at  test  flood  elevation  3,350  CFS 


8.  Total  project  discharge 


at  top  of  dam 

3,155  CFS 

9. 

Total  project  discharge 
at  test  flood  elevation 

3,485  CFS 

Elevations  (NGVD) 

1. 

Streambed  at  toe  of  dam 

14.0 

2. 

Bottom  of  cutoff 

Unknown 

3. 

Maximum  tailwater 

Unknown 

4. 

Normal  pool 

45.0 

5. 

Full  flood  control  pool 

N/A 

6. 

Spillway  crest 

a.  Main  spillway 

44.0  without  f lashboards ; 
45.0  with  f lashboards . 

b.  Emergency  spillway 

45.0 

7. 

Design  surcharge 
(Original  Design) 

Unknown 

8. 

Top  of  dam 

48.0 

9. 

Test  flood 

48.2 

Reservoir  Lengths  (in  feet) 

1. 

Normal  pool 

3,000 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

3,000 

4. 

Top  of  dam 

3,000 

5. 

Test  flood  pool 

3,000 

Storage  (acre- feet) 

1. 

Normal  pool 

250 

1. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

250 

4. 

Top  of  dam 

350 

5. 

Test  flood  pool 

390 
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Reservoir  Surface  Area  (Acres') 


f . 


1. 

Normal  pool 

25 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest 

25 

4. 

Top  of  dam 

25 

5. 

Test  flood  pool 

25 

g- 

Dam 

1. 

Type 

Gravity/Earth  embankment 

2. 

Length 

500  feet 

3. 

Height 

34  feet  maximiom 

4. 

Top  width 

a.  Gravity  Section 

b ,  Earth  Embankment 

7  feet 

7  feet 

5, 

Side  slopes 

a.  Gravity  Section 

b.  Earth  Embankment 

N/A 

2.5:1  U/S;  2:1  D/S 

6. 

Zoning 

None 

7. 

Impervious  Core 

Concrete  diaphragm  core 
wall  station  0+18  to  1+10 
concrete  gravity  core  wall 
1+10  to  2+00 

8. 

Cutoff 

Extension  of  core  wall  and 
gravity  section  1.5  feet 
into  bedrock 

9. 

Grout  Curtain 

Unknown 

10. 

Other 

Abutments  are  bedrock. 

h. 

Diversion  and  Regulating 

Tunnel 

N/A 

i. 

Spillway 

1. 

Type 

a.  Main  spillway 

b.  Emergency  spillway 

Ogee  weir  with  1.0  foot 
wood  f lashboards . 

Ogee  weir. 
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2.  Length  of  Weir 

a.  Main  spillway 

b.  Emergency  spillway 

3.  Crest  Elevation 

a.  Main  spillway 

b.  Emergency  spillway 

4.  Gates 

5.  U/S  Channels 

6.  D/S  Channel 

7.  General 

j .  Regulating  Cutlet 

1.  Invert 

2.  Size 

3.  Description 

A.  Control  mechanism 

5.  Other 


50.0  feet 
75.0  feet 


44.0  feet 
45.0  feet 

None 

Natural  bed  of  reservoir 

Bedrock  discharge  channel 

D/S  channel  passes  under  a 
roadway  bridge  300  feet 
downstream 


22.9  feet 

24  inch  diameter  pipe 

Cast  iron  pipe 

Manually  operated  vertical 
lift  gate 

Discharges  to  6  foot  by 
3  foot  rectangular  tailrace 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design 


There  is  no  available  documentation  regarding  the  design  of 
this  facility. 

2.2  Construction 


No  records  of  the  original  dam  construction  are  available. 
Construction  drawings  for  the  raising  and  reconstruction  of 
the  dam  in  1929  are  included  in  Appendix  B.  A  report  on 
leakage,  structural  and  hydrologic  investigations  by  Metcalf 
5t  Eddy,  Inc.  was  submitted  to  the  owner  in  June  1978.  Thir¬ 
teen  subsurface  borings  were  performed  and  four  piezometers 
and  five  observation  wells  were  installed  as  a  part  of  this 
study.  References  for  Metcalf  and  Eddy's  report  are  con¬ 
tained  in  Appendix  B  of  this  report. 

The  borings  showed  that  the  foundation  soil  under  the  embank¬ 
ment  portion  of  the  dam  is  fine  sand  with  a  maximum  thickness 
of  8  ft.  Based  on  measurements  by  Metcalf  &  Eddy,  the  water 
level  on  the  downstream  side  of  the  core  wall  at  Station  0-^58 
was  about  5  feet  below  the  original  ground  surface  and  it 
remained  below  original  ground  all  the  way  to  the  present 
downstream  toe.  The  reservoir  level  at  the  time  that  these 
measurements  were  taken  was  elevation  45.0,  3  feet  below  the 
crest.  The  drop  in  head  from  the  upstream  to  downstream  side 
of  the  cutoff  wall  was  8  feet. 

The  borings  by  Metcalf  &  Eddy  showed  that  the  bedrock  was 
gneiss  that  was  locally  weathered  and  fractured  at  least  10 
feet  below  its  surface.  In  particular,  weathered  bedrock  w'as 
found  just  downstream  from  the  concrete  gravity  section  at 
Station  2+00  (upstream  from  the  wheelhouse) .  The  water  level 
at  this  location  in  December  1977  was  3  feet  below  the  bottom 
of  the  concrete  gravity  section  (elevation  31.5) ^  At  that 
time,  the  reservoir  level  was  3  feet  below  the  crest  (eleva¬ 
tion  45)  . 

2 . 3  Operation 

Records  of  daily  water  consumption  and  reservoir  levels  are 
maintained  at  the  water  treatment  facility  at  the  dam. 

2.4  Evaluation 


a.  Availability.  There  is  no  design  information  available. 


b.  Adequacy.  The  lack  of  in-depth  engineering  data  did  not 
allow  for  a  definitive  review.  Therefore,  the  adequacy 
of  this  dam  could  not  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  performance  and 
sound  engineering  judgement. 

c.  Validity .  No  design  data  is  available. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  Phase  1  visual  inspection  of  the  Mystic 
Reservoir  South  Dam  was  conducted  on  November  19 ,  1980 
by  representatives  of  New  England  Engineeiing,  Inc.  and 
Geotechnical  Engineers,  Inc.  A  visual  checklist  and 
photographic  record  of  that  inspection  have  been 
included  in  Appendix  A  and  C,  respectively,  of  this 
report.  At  the  time  of  the  inspection,  the  water  level 
was  3.8  feet  below  the  spillway  crest  elevation  of  L5.0. 

Based  on  the  visual  inspection,  the  dam  is  judged  to  be 
in  FAIR  condition. 

b.  Dam.  The  dam  is  a  combination  earth  embankment  and 
gravity  structure  approximately  500  feet  in  length  with 
a  maximum  height  of  34  feet.  The  earth  embankment  sec¬ 
tion  contains  concrete  gravity  and  diaphragm  core  walls, 
has  an  upstream  slope  of  2.5:1,  a  downstream  slope  of 
2:1,  a  crest  width  of  7  feet  and  a  length  of  190  feet. 

The  gravity  section  of  the  dam  has  a  crest  width  of  7 
feet  and  is  310  feet  long.  The  spillway  is  part  of  the 

gravity  section  of  the  dam,  has  a  length  of  125  feet  and 

is  located  75  feet  from  the  right  abutment.  The  intake/ 
outlet  works  are  located  near  the  centerline  of  the  dam 
and  serve  to  control  the  flow  to  the  water  treatment 
facility  located  at  the  toe  and  to  the  24  inch  diameter 
low  level  outlet. 

1.  Upstream  Face.  The  upstream  face  of  the  earth 

embankment  section  has  10-20  pound  stone  riprap 

protection  to  within  3  feet  of  the  crest  (Photo  C-4) . 

Small  trees  and  brush  cover  the  upstream  slope  from 
the  riprap  to  the  crest  of  the  dam.  The  upstream 
face  of  the  gravity  section  of  the  dam  is  vertical 
and  spalling  of  the  concrete  in  several  places  in 
vicinity  of  the  normal  pool  level  was  observed 
(Photo  C-3) . 

2.  Crest .  The  crest  of  the  dam  is  shown  on  Photos  C-1, 
C- 2 ,  and  C-3.  The  crest  of  the  earth  embankment 
section  is  7  feet  wide  with  the  concrete  core  wall 
extending  to  the  surface.  The  crest  of  the  con¬ 
crete  gravity  section  has  transverse  hairline  cracks 
spaced  regularly  10-15  feet  apart  and  at  all  con¬ 
struction  key  joints.  Larger  transverse  cracks 
1/32  to  1/16  inch  were  observed  at  Stations  2+50 
and  2+95  (Photo  C-9) .  Some  spalling  of  a  thin 
slush  coat  of  concrete  was  observed  on  the  crest 
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in  the  vicinity  of  the  intake  structure.  The  crest 
of  the  dam  in  the  vicinity  of  the  diaphragm  core 
wall  has  settled  1  to  5  inches  and  the  core  wall 
has  slight  irregularities  in  its  longitudinal  align¬ 
ment.  These  alignment  irregularities  appear  to  be 
the  result  of  the  original  construction  formwork 
for  the  concrete  core  wall. 

3.  Downstream  Face  and  Toe.  The  downstream  face  and 
toe  of  the  dam  are  shown  in  Photos  C-5,  C-6,  C-7, 

C-8,  C-10  and  C-11.  The  downstream  face  of  the 
earthfill  section  has  regularly  spaced  tree  stumps 
to  12  inches  in  diameter.  They  are  conifers  which 
were  cut  5-10  years  ago.  The  presence  of  the  core 
wall  in  the  dam,  the  low  water  levels  in  the  doxim- 
stream  shell,  the  flat  downstream  slope  and  the 
fact  that  the  roots  of  conifers  are  shallow  all 
idicate  that  there  is  no  need  to  remove  the  stumps. 

A  2  foot  diameter  stone  wall  has  been  built  around 
a  seepage  area  (Photo  C-16)  located  at  the  toe  at 
station  1+15.  Approximately  4-5  gallons  per  minute 
of  clear  seepage  was  observed  flowing  through  the 
well  and  into  a  4  inch  diameter  PVC  pipe  which 
appeared  to  be  tied  into  the  parking  lot  storm 
drainage  system.  A  shallow  depression  with  lush 
grass  growth,  4  feet  in  diameter  and  6  inches  deep 
is  located  at  the  toe  at  station  1+30.  The  depres¬ 
sion  was  not  wet  at  the  time  of  inspection,  however, 
it  is  possible  that  this  area  receives  seepage  when 
the  water  level  is  at  a  higher  level.  The  cause  of 
this  depression  should  be  investigated  to  determine 
its  relationship  with  the  seepage  into  the  x-zell. 

The  dovmstream  slope  of  the  embankment  is  uneven, 
probably  due  to  frost  action,  and  a  footpath  has 
been  eroded  into  the  slope  in  the  vicinity  of 
Station  1+30.  The  downstream  face  of  the  concrete 
gravity  section  was  spalled  and  cracked  along  its 
entire  length.  Extensive  spalling,  cracking  and 
efflorescence  of  the  concrete  were  observed  on  the 
downstream  face  at  the  intake/outlet  structure  as 
seen  on  Photo  C-10.  The  holes  in  the  doxmstream 
face  seen  in  Photo  C-10  are  bore  holes  taken  to 
obtain  concrete  samples  during  the  investigation  by 
Metcalf  5c  Eddy,  Inc.  in  1978  (see  Section  2.2). 
Approximately  1  foot  of  steel  reinforcing  bar  was 
exposed  at  the  angle  point  of  this  structure. 
Extensive  spalling  cracking  and  efflorescence  are 
also  evident  at  the  toe  and  left  abutment  of  the 
spillway  (Photos  C-7  and  C-11).  Clear  seepage 
totalling  1-2  gallons  per  minute  was  observed  at  a 
crack  at  the  left  spillway  abutment  and  the  entire 
bedrock  contact  at  the  toe  of  the  spillway  (Photos 
C-7  and  C-11)  . 

An  extensive  wet  area  was  observed  100  feet  down¬ 
stream  from  the  toe  of  the  embankment  at  the  left 
abutment.  No  flowing  seepage  was  observed  at  the 
time  of  inspection.  The  presence  of  a  stream  channel 
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leading  from  a  field  left  of  the  dam  to  a  culvert 
downstream  from  the  wet  area  indicates  that  this 
portion  of  the  left  abutment  probably  receives 
drainage  from  the  field. 

Appurtenant  Structures.  Locations  of  the  appurtenant 

structures  are  shown  on  the  General  Plan  in  Appendix  B. 

1.  Spillway .  The  spillway  is  divided  into  two  sec¬ 
tions  and  is  located  75  feet  left  of  the  left 
abutment.  The  main  spillway  has  a  crest  elevation 
of  44.0  feet  NGVD,  is  50  feet  long  and  is  equipped 
with  flashboards  which  are  one  foot  high  and  in  good 
condition.  The  emergency  spillway  is  75  feet  long, 
and  has  a  crest  elevation  of  45.0  feet  NGVD.  Both 
sections  of  the  spillway  are  ogee  weirs. 

The  downstream  face  of  the  spillway  is  badly  cracked 
and  spalled  up  to  3  feet  above  the  toe  (Photo  C-7) . 
Seepage  flowing  at  less  than  1  gpm  at  the  bedrock 
contact  was  observed  along  the  entire  spillway 
length.  Seepage  flowing  at  less  than  1  gpm  was 
also  observed  to  weep  from  cracks  in  the  bedrock 
discharge  channel  up  to  50  feet  downstream.  The 
emergency  spillway  has  a  longitudinal  hairline 
crack  along  the  length  of  the  crest  of  the  weir.  A 
discharge  channel  from  the  right  section  was  never 
constructed  during  the  dam  reconstruction  in  1929. 
Spillway  overflows  have  since  eroded  the  earth 
cover  from  the  bedrock  to  form  a  narrow  channel 
which  parallels  the  toe  of  the  spillway  (Photo  C-7). 
Spillway  discharge  capacity  can  be  reduced  by  a 
high  tailwater  resulting  from  insufficient  capacit 
in  the  discharge  channel  and  should  be  investigate 
The  pipe  shown  in  Photo  C-7  is  a  piece  of  discarded 
pipe  and  is  not  connected  to  the  dam. 

2.  Intake/Outlet  Structure.  The  intake/outlet  struc¬ 
ture  is  located  near  the  centerline  of  the  dam  and 
is  shown  on  Photo  C-14.  Manually  operated  gates 
control  low  level,  intermediate  and  high  level 
intakes  to  the  wet  well  for  raw  water  intake.  Two 
outlets  consisting  of  12  inch  and  16  inch  diameter 
cast  iron  pipes  carry  raw  water  from  the  wet  well 
to  the  water  treatment  facility  and  are  controlled 
by  manually  operated  gate  valves.  The  24  inch 
diameter  low  level  outlet  pipe  is  located  to  the 
right  of  the  wet  well  and  passes  through  the  dam 
to  the  wheelhouse  which  formerly  served  as  a  raw 
water  pumping  station  prior  to  the  construction  of 
the  water  treatment  facility.  The  low  level  outlet 
discharges  to  what  was  once  the  pump  pit  for  the 
pumping  station.  A  3  foot  by  6  foot  rectangular 
tailrace  carries  discharges  to  Copps  Brook  down¬ 
stream  of  Jerry  Browne  Road. 

The  trash  rack  located  at  the  entrance  to  the  wet 
well  is  badly  rusted  and  decayed  as  shown  on  Photo 
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C-L3.  The  concrete  slab  which  supports  the  intake 
valve  lifting  mechanism  is  cracked  completely 
through  and  the  concrete  is  spalled  and  cracked  at 
the  intake  as  shown  on  Photo  C-13.  According  to 
the  treatment  plant  operator,  the  low  level  intake 
valve  and  the  low  level  outlet  valve  are  inoperable. 
Seepage  and  efflorescence  were  observed  on  the  stone 
masonry  walls  of  the  former  pumping  pit  which  forms 
the  foundation  for  the  wheelhouse  (Photo  C-17). 

Clear  seepage  flowing  about  2-3  gpm  was  flowing 
from  a  joint  in  the  right  stone  masonry  wall. 

d.  Reservoir  Area.  No  specific  detrimental  features  in  the 
reservoir  area  were  observed  during  the  visual  inspec¬ 
tion. 

e.  Downstream  Channel.  The  downstream  channel  is  bedrock 
with  stone  masonry  training  walls.  The  channel  passes 
through  two  constricting  culverts  under  Jerry  Browne 
Road  and  Mistuxet  Avenue,  300  feet  and  350  feet  respec¬ 
tively  downstream  from  the  dam.  The  channel  contains 
brush,  small  trees  and  loose  rock  which  act  as  restric¬ 
tions  to  flow. 

3.2  Evaluation 


Based  on  the  visual  inspection,  the  dam  appears  to  be  in  FAIR 

condition.  The  following  features  could  adversely  affect  the 

future  performance  of  the  dam  and  should  be  investigated: 

a.  The  inoperable  low  level  outlet  gate  valve. 

b.  Seepage  into  the  well  at  the  downstream  toe  of  the  earth 
embankment  and  at  the  toe  of  the  spillway. 

c.  The  seepage  through  the  walls  of  the  wheelhouse  pumping 
pit,  at  the  toe  of  the  N_am. 

d.  The  4  foot  diameter  depression  located  at  the  toe  at 
Station  1+30  and  its  relationship  to  the  seepage  into 
the  well  at  Station  1+15. 

e.  Cracks  and  efflorescence  on  the  downstream  face  of  the 
concrete  gravity  section  which  may  be  evidence  of  seep¬ 
age  through  the  dam. 

f.  Cracks  in  the  concrete  intake  structure. 

g.  The  need  for  additional  riprap  on  the  upstream  slope  of 
the  embankment. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4. 1  Operational  Procedures 


a.  General .  Mystic  Reservoir  is  used  as  a  water  supply 
which  serves  the  Village  of  Mystic,  CT.  The  dam  is 
owned  and  operated  by  the  Connecticut-American  Water 
Company.  An  average  demand  of  2.5  to  3.5  MGD  is  drawn 
from  the  reservoir  for  water  supply  and  excess  is 
allowed  to  flow  over  the  spillway.  The  reservoir  level 
is  generally  not  controlled,  however,  a  daily  record 

of  the  water  level  is  recorded  by  the  treatment  faci¬ 
lity  operator.  Flashboards  on  the  spillway  are  normally 
kept  in  place  to  maintain  a  full  pond  at  elevation 
45.0  NGVD. 

b.  Warning  System.  There  is  no  formal  warning  system  or 
emergency  action  plan  for  the  dam. 

4.2  Maintenance  Procedures 


a.  General .  A  regular  maintenance  staff  is  available  at 
the  dam  to  perform  light  maintenance  as  required. 

b.  Operating  Facilities.  According  to  the  treatment  faci- 
lity  operator,  the  low  level  outlet  gate  is  not  oper¬ 
able  . 

4,3  Evaluation 


a.  The  facility  receives  only  light  maintenance  such  as 
painting  and  grass  mowing.  The  intake  and  outlet  gates 
are  not  operated  or  lubricated  regularly.  The  low 
level  outlet  is  inoperable  and  the  reservoir  level  can¬ 
not  be  readily  lowered  for  maintenance  or  in  the  event 
of  an  emergency. 

b.  Small  trees  and  brush  are  growing  on  the  upstream  face 
of  the  earth  embankment. 

c.  There  is  no  regularly  scheduled  maintenance  for  this 
dam.  There  are  numerous  maintenance  deficiencies  as 
described  above.  A  systematic  inspection  and  rehabili¬ 
tation  program  should  be  developed  and  implemented.  The 
low  level  outlet  gate  should  be  rehabilitated  so  that 
the  reservoir  level  may  be  regulated,  if  required. 
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d. 


An  emergency  action  plan  should  also  be  developed  and 
implemented  that  includes  procedures  to  lower  the  reser¬ 
voir  level,  locations  of  emergency  equipment,  materials 
or  manpower  to  reduce  or  minimize  dam  failure  damage, 
authorities  to  be  contacted  in  emergency  situations  and 
a  program  of  surveillance  during  unusual  storm  events. 
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SECTION  5 


EVALUATION  OF  HYDRAULIC /HYDROLOGIC  FEATURES 


5 . 1  General 

The  Mystic  Reservoir  South  Dam  was  reportedly  constructed  in 
the  late  1800's  for  water  supply.  The  dam  was  reconstructed 
and  raised  in  1929.  The  dam  is  located  on  the  Copps  Brook 
in  the  Connecticut  Coastal  Basin.  The  watershed  for  the 
reservoir  is  6.4  square  miles  with  approximately  10%  of  this 
basin  man-made  or  natural  storage. 

The  dam  has  a  spillway  length  of  125  feet  and  a  maximum 
height  of  34  feet.  The  total  length  of  the  dam  is  500  feet 
including  the  spillway.  The  reservoir  has  a  storage  capacity 
at  the  spillway  crest  of  250  Ac-Ft.  Each  foot  of  depth  above 
the  spillway  level  can  accommodate  25  Ac-Ft  of  water  equiva¬ 
lent  to  0.07  inches  of  runoff. 

It  will  take  about  4  hours  to  lower  the  reservoir  1  foot 
based  on  a  surface  area  of  25  acres  and  an  outflow  of  75 
CFS .  For  the  250  Ac-Ft  of  storage  below  the  spillway  it  is 
estimated  that  it  would  take  about  40  hours  to  drain  the 
reservoir. 

5 . 2  Design  Data 

Little  specific  data  is  available  for  this  watershed  or 
structure.  In  lieu  of  existing  complete  design  information, 
U.S.G.S.  topographic  maps  (scale  1"  ==  2,000’)  were  utilized 
to  develop  hydrologic  parameters  such  as  drainage  area, 
reservoir  surface  areas,  basin  slopes  and  other  runoff  char¬ 
acteristics.  Elevation- storage  relationships  for  the  reser¬ 
voir  were  approximated.  Some  of  the  pertinent  hydraulic 
data  was  obtained  or  confirmed  by  actual  field  measurements 
at  the  time  of  the  visual  inspection.  Test  flood  inflows  and 
outflows  and  dam  failure  flows  were  determined  in  accordance 
with  the  Corps  of  Engineers  guidelines. 

5 . 3  Experience  Data 

No  historical  data  for  recorded  discharges  is  available  for 
this  dam. 

5 . 4  Test  Flood  Analysis 

Recommended  guidelines  for  the  Safety  Inspection  of  Dams  by 
the  Corps  of  Engineers  were  used  for  selection  of  the  Test 
Flood.  This  dam  is  classified  under  those  guidelines  as  a 
HIGH  hazard  and  SMALL  in  size.  Guidelines  indicate  that  a 
flood  equal  to  one-half  the  PMF  to  the  full  PMF  be  used 
as  a  range  of  test  floods  for  such  a  classification.  A  test 
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flood  equal  to  1/2  the  PMF  was  selected  because  the  dam  is  on 
the  low  end  of  the  size  classification.  The  watershed  has  a 
total  drainage  area  equal  to  6.4  square  miles  of  which 
approximately  10T4  is  man-made  or  natural  storage.  This 
drainage  area  is  sparsely  populated,  fairly  wooded,  with 
rolling  topography. 

A  test  flood  value  was  selected  from  the  Corps  of  Engineers 
PMF  curve  for  a  watershed  with  flat  to  rolling  topography 
and  reduced  by  107o  for  storage  within  the  watershed.  The 
test  flood  inflow  was  calculated  to  be  563  CSM,  equal  to 
3,600  CFS  and  was  adopted  for  this  analysis.  The  routed 
outflow  discharge  for  the  test  flood  inflow  was  3,485  CFS. 

The  spillway  and  outlet  rating  curves  are  illustrated  in 
Appendix  D.  Flood  routing  was  performed  assuming  a  full 
reservoir  at  the  spillway  crest  elevation  of  44.0  NGVD  and 
the  outlet  to  be  open.  The  flashboards  on  the  main  spillway 
were  assumed  to  be  removed. 

The  analysis  indicated  that  the  peak  test  flood  outflow  would 
overtop  the  dam  by  approximately  0.2  feet.  The  maximum 
outflow  capacity  of  the  spillway  at  the  top  of  dam  elevation 
48.0  is  3,080  CFS  with  the  flashboards  removed  or  86%  of  the 
test  flood. 

5.5  Dam  Failure  Analysis 


For  this  analysis  a  full-depth,  partial-width  breach  was 
assumed  to  have  occurred  in  this  dam.  The  adopted  breach 
width  of  36.0  feet  was  based  on  a  maximum  width  of  40%  of 
the  dam  length  at  mid  height  as  recommended  by  the  Corps  of 
Engineers.  A  dam  failure  discharge  of  14,500  CFS  was  cal¬ 
culated  assuming  the  reservoir  level  to  be  at  the  top  of 
dam  elevation  48.0.  The  dam  failure  discharge  of  14,500  CFS 
includes  a  spillway  discharge  of  2,500  CFS  and  will  produce 
a  depth  of  flooding  of  15  feet  at  the  toe  of  the  dam.  It 
is  estimated  that  failure  could  result  in  the  loss  of  more 
than  a  few  lives  and  a  flood  wave  with  a  depth  of  4-6  feet  at 
the  treatment  plant  downstream  of  the  dam.  The  wheelhouse 
located  at  the  toe  of  the  dam  would  be  subject  to  a  flood 
wave  of  approximately  12-15  feet  in  depth.  Office  facilities 
for  the  maintenance  staff  are  located  in  both  the  treatment 
facility  and  in  the  wheelhouse.  Two  bridges  over  Copps  Brook 
downstream  of  the  dam  are  located  within  the  failure  impact 
area  and  would  be  subject  to  flood  damage.  The  prime  impact 
area  that  would  be  subject  to  damage  if  the  dam  were  to  fail 
has  been  delineated  on  the  Dam  Failure  Impact  Area  Map  in 
Appendix  D.  As  a  result  of  the  failure  analysis,  the  dam  has 
been  classified  as  a  HIGH  hazard  structure. 
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SECTION  6 


1 


EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

Visual  examination  of  the  geotechnical  and  structural  aspects 
of  the  dam  do  not  indicate  any  immediate  stability  problems. 
However,  the  following  features  could  affect  the  long-term 
stability  of  the  dam. 

a.  Seepage  was  observed  emanating  at  the  downstream  toe  in 
a  1. 5  foot  deep  well  at  Station  1+15.  Since  the  foun¬ 
dation  soils  seem  to  be  "relatively  pervious  fine  sands" 
this  seepage  could  carry  fines  out  of  the  foundation 
and  cause  distress  of  the  downstream  slope. 

The  water  level  measurements  indicate  that  the  core  wall 
is  functioning  since  there  was  an  8  foot  drop  in  head 
across  it  on  the  day  of  inspection.  On  the  other  hand, 
a  small  depression  was  noted  upstream  from  the  well  at 
Station  1+30,  and  borings  carried  out  by  Metcalf  &  Eddy 
indicate  that  the  gneiss  bedrock  is  locally  weathered 
and  fractured.  Both  of  these  facts  indicate  that  there 
may  be  some  movement  of  fines  occurring.  It  is  there¬ 
fore  necessary  to  investigate  this  possibility  and/or 
to  monitor  rate  and*  turbidity  of  flow,  as  well  as  future 
settlement  at  the  observed  depression. 

b.  The  absence  of  riprap  on  the  upstream  slope  of  the 
embankment  should  be  checked,  since  it  appears  that  the 
riprap  originally  designed  was  not  placed. 

6 . 2  Design  and  Construction  Data 

No  design  or  construction  drawings  or  records  for  the  original 
dam  are  available, 

6 . 3  Post-Construction  Changes 

According  to  a  1978  report  prepared  by  Metcalf  &  Eddy,  Inc. 
(Refer  to  Appendix  B) ,  the  original  Mystic  Reservoir  South 
Dam  constructed  during  the  late  1800's  of  rubble  masonry  walls, 
developed  serious  stability  problems.  The  dam  was  recon¬ 
structed,  lengthened  and  raised  to  its  present  configuration 
during  the  late  1920' s.  Design  drawings  of  features  of  the 
reconstructed  dam  are  shown  in  Appendix  B.  The  borings 
carried  out  for  the  1978  report  provided  information  on  sub¬ 
surface  materials  and  water  levels,  both  of  which  were  dis¬ 
cussed  in  Sections  3.1(b)  and  6.1. 


L 
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6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and,  in  accordance  with 
recommended  Phase  1  guidelines,  does  not  warrant  seismic 
stability  analysis. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Based  on  the  visual  inspection,  this  dam  is 
judged  to  be  in  FAIR  condition.  Features  which  could 
adversely  affect  the  condition  of  the  dam  in  the  future 
are : 

1.  Seepage  into  the  well  at  the  downstream  toe  of  the 
embankment  and  the  depression  located  at  Station 
1+30. 

2.  Seepage  through  the  wheelhouse  foundation  wall  and 
cracks,  spalling  and  seepage  at  the  toe  of  the 
spillway  and  at  the  left  abutment. 

3.  Cracking  and  spalling  of  concrete  on  the  gravity 
section  of  the  dam. 

4.  Lack  of  riprap  on  the  upstream  face  above  the 
normal  pool  elevation. 

5.  The  inoperable  low  level  outlet  gate. 

b.  Adequacy  of  Information.  The  available  information  is 
such  that  the  assessment  of  the  condition  of  the  dam 
must  be  based  on  visual  observation. 

c.  Urgency .  The  recommendations  and  remedial  measures 
described  below  should  be  implemented  by  the  owTier 
within  one  year  after  receipt  of  the  Phase  1  report. 

7.2  Recommendations 


The  following  items  should  be  carried  out  under  the  direction 
of  a  qualified  registered  engineer  and  recommendations 
resulting  should  be  implemented  by  the  owner. 

a.  Perform  a  detailed  hydrologic/hydraulic  investigation 

to  assess  further  the  need  for  and  the  means  to  increase 
project  discharge  capacity  and  the  ability  of  the  dam  to 
withstand  overtopping. 

b.  Investigate  the  source  and  extent  of  seepage  from  the 
well  at  Station  1+15.  In  particular,  determine  whether 
there  is  any  movement  of  fines  occurring,  and  whether 
the  depression  on  the  downstream  slope  at  Station  1+30 
is  related  to  the  observed  seepage  or  other  causes. 

c.  Investigate  the  cause  of  the  inoperable  low  level  out¬ 
let  and  repair  as  necessary. 
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d.  Investigate  and  recommend  methods  to  repair  cracking 
and  spalling  of  the  concrete  along  the  crest  and  at 
the  downstream  toe  of  the  spillway,  at  the  left  spill¬ 
way  abutment  on  the  downstream  face  of  the  gravity  sec¬ 
tion  of  the  dam,  and  at  the  intake/outlet  structure. 
Investigate  and  recommend  methods  to  control  seepage 
through  and  beneath  the  spillway. 

e.  Evaluate  the  need  for  increasing  the  capacity  of  the 
spillway  discharge  channel. 

f.  Design  and  supervise  the  placement  of  riprap  on  the 
upstream  face  of  the  embankment  between  the  normal  pool 
elevation  and  the  crest. 

g.  Replace  the  trash  rack. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures . 

1.  Develop  an  "Emergency  Action  Plan"  that  will 
include  an  effective  preplanned  downstream  warning 
system,  locations  of  emergency  equipment,  mate¬ 
rials  and  manpower,  authorities  to  contact  and 
potential  areas  that  require  evacuation. 

2.  Clear  brush  and  trees  on  the  upstream  face  of  the 
embankment.  Maintain  clear  by  cutting  at  least 
annually . 

3.  Monitor  seepage  in  sump  of  wheelhouse  to  detect  rate 
and  turbidity  as  a  fimction  of  reservoir  level.  If 
changes  occur,  engage  an  engineer  to  evaluate  the 
data  and  to  make  further  recommendations . 

4.  Implement  a  regular  maintenance  program  for  the 
facility . 

5.  Institute  a  program  of  annual  technical  inspection 
by  a  qualified  registered  engineer. 

6.  Monitor  the  water  levels  in  all  observation  walls 
on  at  least  a  monthly  basis. 

7.  Fill  the  low  area  on  the  crest  and  the  footpath  on 
the  downstream  face  with  proper  compacted  material. 

8.  Establish  protective  grass  cover  over  all  bare  areas. 

7 . 4  Alternatives 

There  are  no  practical  alternatives  to  the  remedial  measures 
discussed  above. 
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4  Erosion  or  Cavitation 

5  Visible  Reinforcino 


V.at-cr  rass-ep  a  tray;,-:-::  'rc.dyi:  t 

t’iC-  wa-er~5'J:-:  -  y  t  ur.;  ;,ce.k*i-  aywypyrear  . 

IP  r;c  Piay.xf^car.y  c i  Fc::.Eir'je  ex- 
cc-f  t  durir'ic  f  1 1  *:  er-wa  sr.  in  :  erEit  ions  . 
Ar.  old  wneelric-’ost  exists  'lisi  d^.wnstred 
f rorr.  tne  strucniire.  Tn:s  r.o'jse 

IS  riow  used  storuc:*.'  o.".:*.  yfficc- 

s;ace.  TejO  s-r::  in  rnic.  wneel .>s^-  fi;'- 
ni*.  r  1  y  coMuiried  water  so;:  ly  :.i:>?=  and 
e  water  wheel.  The  t.rtr.arue  entered 

'.'crt  jnd*.  r  ti,-:  road  driwnstrea"  ,  t:  d 
subset*  Jen  1 1 tc,'  the  snillw.''.’  ''i  i  sc, ".a  rue 
c-hannel  .  Tn--  consents  bel.:w  refer  tt 
tnis  wne'clnouse  and  tne  dinir.truc  cnan- 


6  Any  Seepage  or  Efflorescence 


7  Condition  at  Joints 

8  Drain  Holes 

9  Channel 

10  Loose  Rock  or  Trees  Overhanging 
Channel 


11  Condition  of  Discharge  Channel 


^  .  ejir  :;ee;  a  :;<■  at 
cf  ?urt:  -  : 

■u-i-p;.  ;.ef  ?  nLnur  4 
w*:li  ai.d  2  1^-  ?  f 


c  r .  1  e :  t 


w*:ji  ai.a  w  1^-  :  ::  aro're  :i>-:r  cr.  *e:t 
s:c:o  V?:  urst  rc  ..IT,  wall.  ."'nc  hir 
St  ainec  :  ho  wa  j.1  .  Ef  f  1  ~r  on ■.  :,  ;e  a  rounc 
wiier-  tinoy  enter  rrcr  nstitar. 

Well  1  . 


3'  X  6'  tailrace  to  South  side  c:  Jerr-' 
Brovne  Road. 

Trees  o;.  both  rises  drv.Tjst rear,  frer  rc-a: 


Sat  i  St  ciCtor . 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT. 


project  FEATURE  Spillway  -  Civil /Structural 


t;AME  Sluter 'Fodpr 


DISCIPLINE 


NAME  •  -■ 


AREA  EVALLIATEI) 


CONDITION 


OUTLET  WORKS  -  SPILLWA>  WEIP,  APPROACH 
AND  DISCHARGE  CHANNElS 

a.  Approacn  Channel 

General  Condition 
Loose  Rock  Overhanqina  Channel 
Trees  Overhanqinq  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Traininq  Walls 

General  Condition  of  Concrete 


V.  ,T  .  wi 

joeiow'  sun< 


Rust  or  Stainim 


ptairiiii.; . 


Spall i ng 

Any  Visible  Reinforcing- 


.-:ullcd  ul-;.:.:  wnMre  cwi.^t;-: 
'  'K  vatir-r.  ab'v;  tC’t.  A  rl-': 
:  tars  to  .na-.’e  a:;,  l:oc  sv. 

i.art.  that  is  ?;  al  1  ir.lK. 


Any  Seepage  or  Efflorescence- 
Drain  Holes 


See:  ope-  a, on:;  e.'.tire  c  at. 
v.-eir  t('  about  t  it  t c  r;;;;tt 
:ra-,-itv  darr. .  Sec  :.aae 


c.  Discharge  Channel 
General  Condition 
Loose  Rock  Overhanging  Channel 


Ffrvicc  spi ;  IwR'.'  - 
irricrooricv  s;.  ii  Iw.-.v 


Trees  Overhanging  Channel 


■•'iritr  (two  trees;. 


Floor  of  Channel 
Other  Obstructions 


■.-'-'J.  L-C'i'.'  t: 

•1)  rau'.  .''.ai.r  r 

T.i  cast  11':  : 

.  diameter. 


Other  Comments 


r;CriC'  . 


PERIODIC 

PROJECT  ■•••.  ^  .  1  .  ;; 

INSPECTION  CHECKLIST 

DATE  :r.v.  - 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

None . 

a.  Super  Structure 

Bearinqs 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  flembers 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 


Approach  to  Bridge 
Condition  of  Seat  5  Backwall 
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SUPERXaSlOf;  OF  DAIJC 
llfVENTORY  DATA 
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Date 


Name  of  Dam  or  Pond 


Code  No. 


n(  *7  /■  .(  \  JX'  I  II^ 

_ c.  '  ng'irr'i-c'  '^r. 


QG-  \  o)  o.g 


SOr 


Nearest  Street  Location 

C'ov. 


^  ^  |\  |C  .Vi 


Town 


U.S.G.S.  Quad. 
Name  of  Stream 


r\ 


N- 


^  V  c 


C  C  i5  O  V 


Owner 


w 


Address 


r/. 


/llif<77c- 


/./fr.  ^//°z/.  9 

Z^/V6. 7/j^lS'6.  /  ' 

-l/l^  , 


7 


Pond  Used  For 


Dimensions  of  Pond:  Width 

^  I.. 


Total  Lengtn  of  Dam 
Location  of  Spillway 


.•7 


Length 


Area  ^  ^ 


Length  of  Spillway 


Height  of  Pond  Above  Stream  Bed 


/ 


=  p  Ifif  VcT-rc) 

- 7 - - 


Height  of  Embankment  Above  Spillway  2- _ 

s  Type  of  Spillway* Construction  :>/jpTr.  C:/:.  /ti  ? 

Type  of  Dike  Construction  'f*  jl  /  i.'.'  d  _ 


Dovmstream  Conditions  •>--<? vy-lrff  t 


Summary  of  File  Data 


,  Remarks 


Would  Failure  Cause  Damage? 


Class 


1 


RKPORT  TO 

MV5TIC  valley  fHSTRICT 
CO NNECTICAT- AMERICAN  WATER  COMPANY 

[PON 

LEAKAGE.  STRl  CTl  RAL 
AND  HYDROLOGIC  IN VE.CTIGATION.« 

AT  PALMER  DAM 

June  9.  1978 


METCALF  &  EDDY,  INC.  /  ENGINEERS 

BOSTON  '  NEW  YOBK  PALO  ALTO  CHICAGO 


APPENDIX  C 
PHOTOGRAPHS 


MY^TI6  iC^^’EievPIlC 


PHOTO  C-2:  Left  abutmen 


r 


PHOTO  C-3:  Upstream  face,  crest  and  intake  st 
ture  looking  towards  right  abutment. 


I 


PHOTO  C-4:  Upstream  face  and  left  abutment. 


I 


PHOTO  C-5:  Downstream  view  of  the  dam  showing 
water  treatment  facility  located  at  the  toe. 


PHOTO  C-6 ;  Downstream  face  of  the  earth  embankme 
section.  Note  numerous  tree  stumps  on  .slope. 


PHOTO  C-7:  Downstrean  face  and 
toe  of  spillway  from  the  left 
spillway  abutment.  Note  crack- 
ins;  and  spalling  of  the  concrete 
and  seepage  at  the  toe. 


PHOTO  C-8:  Spillway  crest  from  the  right  abutment 
showing  constriction  of  spillway  discharge  channel 
by  natural  ground. 


PHOTO  C-11:  Doximstream  face  of  gravity  section  at 
the  left  spillway  abutment.  Note  the  seepage  and 
cracking  and  spalling  of  concrete  near  the  left 
spillway  abutment. 


PHOTO  C-15;  Depress 
lush  growth  of  qrass 
stream  toe  at  Statio 


PHOTO  C-16:  Close-up  of  seepage  in  bottom  of 
spring  box  on  downstream  toe  at  Station  1-^15. 
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INVENTORY  OF  DAMS 
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